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Most of the component parts of the above systems have been
described in previous chapters. However, for convenience in
the study of this chapter a brief description of each system is
here given.
Direct Current System.—This system was the first one de-
veloped. It is used on practically all city lines, most interurban
lines, and on a large percentage of the trunk line electrifications
in this country. The contact line voltages range from 500 to
3000 volts. . Electrical equipment manufacturers have ex-
perimented with voltages up to 7000 with promising results, and
it is quite probable that still higher voltages will be used in the
near future. The contact line, which may be either an over-
head trolley or a third rail, and its feeders receive energy from
substations located along the line. The motor cars and loco-
|	motives are equipped with direct current series motors.
Single-phase System.—Either series  or modified repulsion,
||	commutator type, single-phase motors are used.    Contact line
voltages range from 3300  to 25,000 volts.    The contact line
1	•	receives energy from transformer substations located along the
line. This system has been used only in interurban and trunk
line service, the high contact line voltages being considered too
dangerous for operation on city streets.
Three-phase System.—The locomotives are equipped with
three-phase induction motors. Two overhead contact lines
are used, the track rails forming the third conductor of the
three-phase circuit. Transformers on the locomotive are used
to lower the contact line voltage to a value suitable for the
motors where high contact line voltages are used, although for
fi	voltages up to 3000 the transformers are often dispensed with.
The contact lines receive their energy supply from transformer
substations as in the case of the single-phase system. While
the great majority of railways now using electric motive power
use either the direct current or the single-phase systems, three-
phase locomotives with an aggregate rating of approximately
300,000 hp. are in use at the present time, chiefly on the moun-
tain grade railways of Italy.
Combined Systems.—Several combined systems have been
proposed. The most important of these are the split-phase and
single-phase rectifier systems. In both of these systems a single-
phase contact line is used so that the distribution. system is
identical with that of the single-phase system.

